Brain glutamate decarboxylase and pyrroloquinoline quinone.
Porcine brain glutamate decarboxylase was examined for the presence of covalently bound pyrroloquinoline quinone (PQQ). HPLC analysis of pure glutamate decarboxylase subjected to the hexanol extraction procedure gave negative results when monitored at 320 nm, the maximum of absorbance of 4-hydroxy-5-hexoxy-PQQ. Resolved glutamate decarboxylase exhibits a structureless absorption band at wavelengths longer than 300 nm which cannot be attributed to PQQ. The holoenzyme is not a pyridoxal-quinoprotein; its catalytic mechanism involves the participation of only one cofactor, i.e. pyridoxal-5-P. Free PQQ is a strong inhibitor of the decarboxylase (Ki = 13 microM) and the reaction with the protein results in spectral changes resembling those of polylysine treated with PQQ. If the concentration of free PQQ in some regions of the brain reaches the micromolar level, then PQQ might play a role in the regulation of glutamate decarboxylase activity.